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thk character of hamlet. 

The plot so far succeeds that Hamlet is mortally wounded, 
but he does not die before he has killed Laeites, and finding 
the “ anointed ” weapon in his liand, and coming death giving 
him no time to reason or reflect, he at last kills the king. 

Heaven has forestalled him, however, for the real v engeance 
falls when the queen drinks of the poison prepared for her 
son, and Claudius knows that he has murdered the woman 
for whom he gave his soul. 

The “ leit motifs ” sound out clearly once again as Hamlet 
begs Horatio to live : — 

“ O, good Horatio, what a wounded name, 

Things standing thus unknown, shall live behind me ! 

If thou didst ever hold me in thy heart, 

Absent thee from felicity awhile, 

And in this harsh world draw thy breath in pain. 

To tell my story. ” 

“ The rest is silence ; ” and as we look down upon the 
peaceful face we think of the gentle, generous, kindly, dreamy 
boy of the first Act, of his beautiful love for his father, his 
reaching up to God, and we know that all the misery he 
caused— the cruelty of the murders of poor Rosencrantz and 
Guildenstern, the madness and death of Ophelia — were due 
to the o’erwrought brain, the mind unbalanced by the night- 
mare of a dreadful duty, and our hearts go out to the dead 
as we whisper with Horatio — 

“Good-night, sweet prince, 

And flights of Angels sing thee to thv rest 1 ” 


T) I G E S I I O N AND DIET 
By Ralph W. Wilson, M.D. 

The s ubje , 0( thjs paper js one thM 

” : “ ? ; ‘* T' S With a of our lives ; G and 

when J 1 naturally . have formed opinions about it. But, 
when ue compare our experiences in the matter one with 
another, we hnd that they differ a good deal, and a wide field 
scussion and controversy is thereby created. Although 
the Processes involved in digestion are, presumably, dependent 
upon laws of Nature which are constant and fixed, the indi- 

V f dUa T«; UP0n Wh ° m theSe laws °P erate va ry so much that 
it is difficult to lay down rules for exact guidance in all cases. 

When we come to close quarters with the subject, and try to 
comprehend, for example, the intricacies of organic chemistry 
presented in the case, or, the vital processes which underlie 
them, it seems quite impossible for us to get beyond mere 
general principles. We find, under apparently the same 
conditions, such pronounced differences, that, although diges- 
tion may be the same, on broad lines, in one man as in another, 
or, in man comparatively with the lower animals, the details 
are hardly reconcilable. One person discovers that he cannot 
eat eggs without suffering pain and sickness, another is 
nauseated by milk, and a third cannot eat shell-fish else lie 
will have an attack of nettle-rash. 

Now, peculiarities like these have a real existence. Some 
of them may be morbid developments which, at the outset, 
might have been checked or modified ; but, they are not 
entirely fanciful ; they are the outcome of complexities reached 
in the evolution'of digestion in man. 

Our knowledge of individuals in other respects makes 
clear that they do vary one from another in a high degree ; 
and so, we are the better prepared to recognise differences 
also, in their powers of digestion. To lay down haid and 
fast rules, therefore, to apply to everyone alike would soon 
bring trouble. More than that, the same individual changes 
in the course of his life-time, and what may well apply to 
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rr r if does not, necessarily, apply to another. 
The Requirement; of the body in infancy and childhood are 
not the same as when maturity has been reached The 
rapid growth in the first stages of life requires more pabulum 
for accretion than when growth comes to a stop , and the 
diminishing activities of old age call for less food still. 

But even here we find many exceptions ; for, some children 
eat very little and thrive ; and some old people eat a very 
great deal, and continue to live comfortably. 

To dogmatise about the details of diet and digestion, there- 
fore, would be unwise ; but, at the same time, certain general 
principles can be seen to run through the whole subject, 
and these may be stated as sure ground for action. 

One of these principles is, that our bodies, like all other 
machines which do work, consume material for that purpose. 
Every muscular act, in speech or locomotion, and every 
movement and function performed within, by heart, lungs, 
brain, is brought about through the agency of food. The 
actual waste of living tissue in the process is slight. The 
source of power is the potential energy of the food-stuffs, 
which may be looked upon as storage substances flowing in 
a tidal manner among the tissues of the body. And, to get 
actual energy out of them in the shape of heat and mechanical 
work, they have to be broken up into their constituant chemical 
elements. Of the two sources of dissipation of energy in the 
body, work accounts for one fifth and heat for four fifths of it. 

ut, between the crude material of food outside the body, 
an t e substances ready for assimilation which circulate 
i iin, an bathe, as it were, its various tissues and organs, 
tpc 6 ar ^rvR an ^r c ^ an § es brought about by the digestive pro- 
v If ' -k • lgestive or & ans themselves must, therefore, 
bv them 6 n R a Sll P er ^ lcaa * wa y> an< 3 then, the changes wrought 
sublet 0d ‘ StUfe ' if We Wish at a » to grasp the 

whde wfh ^ ,‘ Ub t may be looked U P°" a continuous 

colon etc ir^ S i e '’°* ed t0 s P e cial purposes — stomach, 

thtuthout’bv m, 0 y dllatati0ns of this tube. It is lined 

and juices of -i " rnt m h rane > and, receives the secretions 

membrane is^the med ° f « Iands ' But this mucous 

‘he medium of absorption as well as of secretion. 
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Tec^slT foT iS “ "" uscular c oat, by. which 

and intesttes .1 ° UtS ‘ de in the region of ^ornach 
and intestines, there is a tough membrane called the n er i 

the' I th ‘ S digeStive tube - ‘hough contained within 

the body, IS, ,n a manner, outside of it, and its mucous mem- 

it h CX v , aI t0 the tlssue *mass. Food that is lying within 
has to be absorbed from its mucous surface before it can 

penetrate the body-substance and partake of the work it is 
destined to fulfil. 

The mouth receives juices from the glands that open into 
it, and the term “ saliva ” is applied to the whole of these 
secretions. In this saliva there is a ferment, ptyalin, which 
digests the starchy element of food. Then, in the stomach 
the glands secrete gastric juice, the ferment of which is pepsin , 
and pepsin acts upon the proteid matter of food, by which is 
meant the fibre of meat, the white of egg, etc. Next, there 
is a secretion of bile from the liver, and this is received into 
the first part of the small intestine along with the pancreatic 
juice. Both pancreatic juice and bile digest fats. The pan- 
creatic juice, with its ferment trypsin, digests likewise both 
starches and proteids, i.e., farinaceous and meat foods. And, 
finally, there is an intestinal juice containing a ferment, 
invertin, which digests cane-sugar. 

Food, as a term, is applied to every form of nutriment 
that we consume, and the kinds of materials from which it 
is obtained, viewed chemically, can be reduced to five. 
They are classified as proteids, carbo-hydrates, fats, salts, and 

well known that they need 


water. 


Water, salts, and tats are so w^i -- — 

no explanation. But proteids, stated simply, are represented 
by such articles as butcher’s meat, although it is contained 
other animal and vegetable products as well. Caibo- 

- - 1 j a . ^ a! fn nnor>PDiic 


m 


dl clliu. J 

hydrates are represented by bread, potatoes and farinaceous 
foods in general. The difference in chemical composition 
between proteids and carbo-hydrates is that proteids contain 
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nitr0 „„ as well as carbon and hydrogen and carbo-hydrates 
contain carbon and hydrogen only, as the name suggests. 

Every kind of food has to be prepared for absorption mto 
the body, and many chemical changes take place in the process 
— this is the function of digestion. 

And first, we will consider digestion as it begins in the mouth, 
the mouth being a very important part of the mechanism. 
Food has to be reduced to a finely-div ided state by mastication 
and mixed with salivary juices before it can be rightly 
swallowed ; and the action of the jaws and teeth is in this 
respect, all-important. Though mastication may be hurriedly 
done by some people with no evil consequences, haste in 
swallowing is a habit to be avoided, nevertheless. As the 
starchy foods, like bread, rice, and potatoes are converted 
into sugar in the mouth by an elaborate process in which 
dextrins are first formed, a fair amount of time is required 
for its accomplishment. If it is not done properly, it runs 
the risk of passing on into the large intestine and there, giving 
rise to gaseous distension and pain— this being the result 
of the fermentation of unconverted starch. 

The function of saliva is principally mechanical, however. 
The medium in which it works is alkaline, and as the process 
can only go on under alkaline conditions, the importance of 
efficient mastication is seen at once ; for, the mass, when 
swallowed, enters the acid medium of the gastric juice. In 

s passage through the stomach, therefore, the action of 
saliva on starch is arrested. 

dp\-n+ e a'+ 10 ^ e ^ me di s P osa l might profitably be 

and nf+h mat 1 ters / onnected with the first stage of digestion ; 

portionate e T nSk n° f thiS P&rt ° f the sub l ec t dis P r °- 

portionate, I will enter into a few details. 

morsel of fonH^+iv^ 11 ° nCe we should chew each 

wa^rathe/bH + i ^ timeS ; and ’ the whole, he 

^ to be maintnT 1 ™ the mark ’ if P erfect digestion 

masticated that "it wifi TVi F °° d ° Ught t0 be S ° WeU 
this object was a i w . • ° swaPowed involuntarily, and if 

°n would be averted ^ fermentativ e troubles farther 

too, would hardly then exist ^ and correctives ’ 

medicines would 7 ’ 1 the vendor s of proprietary 

uic 1 have reduced incomes. 
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be teughUolhiM* 0Ugh ‘ t0 be a matter 

N . g , t * , h dl en in our P rese nt luxurious state of existence 

NO 0„,y sh0 , d parents study what js ^ 

° or em, but they should also superintend this first 
maft e icatfon eStl ° n ’ eS ‘ abHSh important habit of efficient 

It is this initial stage of digestion which is associated with 
whirl ^ C °" ; and ’ Pr ° bably ' ‘ he Sense of P^ure 

wh.ch accompan.es eating, has been a contributary means of 
encouraging the act. Hunger seems not to have been enough 
in itself to induce efficient feeding. The proper development 
° the species required the pleasures of the palate as well, 
to complete the ends of evolution. It is not unlikely, however! 
in civilised life, that this pleasurable side of digestion may 
be exercised and cultivated too much, so that the inducement 
to eat arises from the gratification of eating rather than 
from the discomforts of starvation. If such be the case, 
there is additional need for supervision in the feeding of 
children. 

One sometimes hears it said that children may be left 
entirely to their instinct in this matter. But a very little 
•observation will, I think, convince us of the fallacy of this 
view. If left to himself a child will generally bolt his food 
and consume inordinate quantities of sugar and pastry, with 
the inevitable result of catarrh of stomach and intestines. 
Out of this condition arises a kind of self-poisoning in which 
both mind and body suffer. 

These so-called instincts were more reliable in savage 
times, perhaps, than they can be now. The pangs of hunger 
impelled people then to find food— a task entailing hard 
work and sometimes danger — and the enjoyment of eating 
it was, probably, a secondary consideration to the satisfaction 
of appeasement. But, with the advance of civilisation, 
and the acquisition of new luxuries, the sensations of taste 
and the pleasures of the palate were stimulated, and began to 
preponderate. The child of the cave-man gnawed his bone 
and probably enjoyed it ; but he thereby strengthened his 
jaws and his teeth. His only sweets would be the sugar 
which he obtained from ripe fruits and from the nuts and 
starchy seeds which were yet in a primitive stage of cultivation. 


7 g 0 digestion and diet. 

The child of civilisation, on the other hand, has sugar in its 
crystalline form, extracted from beet-root and cane m quan- 
tities unlimited. Instead of fruits coming only after the 
summer ripening, and lasting but for a short time, they are 
now brought from every land in gieatei variety than ever, 

and at all seasons of the year. 

The instincts, then, which were evolved under harder 
conditions of existence than now prevail, and still survive 
in us in corrupt form, are scarcely to be trusted to as safe 
guides in dieting. 

To maintain our bodies in their primitive state of physical 
perfection, on the lines which Nature has followed, we ought 
to leave off a good deal of our spoon-feeding after infancy, 
and cultivate a little more the gnawing propensities of our 
early fore-fathers. The teeth in these degenerate days, 
decay, because they are so little used ; and the jaws which 
hold them diminish in size and strength for the same reason. 
A hard biscuit or crust of bread to eat, would be better than 
a score of sponge cakes in this connection. 

W hen the food has passed beyond the mouth and beyond 
the control of the will, there is no longer a sense of pleasure 
m the acts of digestion. The process goes on automatically 
and unconsciously. In children the greatest sense of pleasure 
appears to be associated with mass ; their gastric craving 
is gratified by lumps, and the bolting of unmasticated mouth- 
fuls is sure to take place if they are not closely watched by 

wbh lan f + ° r parents - The Pre-occupation of their minds 
s a erS P er ^ a ^ n i n g to their sports and games may in 

Z rr re T™* f0r thlS ; but the remains that 
there is too much bolting of food 

it mtht he n„ d t igeSt !r P0WerS 0f eariy life “"‘inue to the end 
not f or chl „, ma er mucb whether the food were bolted or 

punitw Bn h" Ca " , r ° mp and play after *»eals with im- 
advances, and « theT^r f d ’ geSt '° n Seem to fla S as life 
tablished, dyspepsia and fl / raP ’ d eatmg has become es ‘ 

hood, thL u ‘l " anCy WM be the result hater on. 

mouth by mastication “es considerable preparation in the 
the stomach is reached "fl ^ ^ actlon of saliva. Wlien 

and in this the pepsin f <><>d enters an acid medium, 
pepsm ferment begins to act, tire principal 
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have cdied B protebU P Md S aZmeL^Ttal; "' C 

medium once mor T’con ^ aCtS 

into peptones sTihat bTs 8 StarCh “ mto SUgar and 

food remain undigested, Mbk °‘ 

intestine farther on. Microbes in greft “e”stt bofh 
small and large intestines, and undigested food is sure to be 
acted upon there by these agents. In the case of starch 
umes of gas are evolved, and in the case of albumens some- 
times deadly poisons are produced, the alkaloid muscarin 
being one of them. 

* i ^ . . 


The importance of giving each of our digestive organs the 
right kind and the right quantity of food then, can at once 
be seen. Their powers of digestion are limited, and if we 
pass this limit, considerable mischief may result. But to 
hurry over this part of the digestive process which is, to the 
majority, pretty well known, let us consider what takes place 
when digestion is complete. 

The small intestine, many feet in length, has its surface 
thrown into folds, which greatly increases its area. Its extent 
has been calculated to be about eleven square yards, and on 


~ j — 

this surface there are projections called villi, which are the 
chief organs of absorption. So numerous are the villi, 
amounting to four or five millions in all, that they still 
further increase the superficies of it. Absorption of the fluid 
food goes on, however, in every part of the digestive tract, 
and large quantities can thus be dealt with. 

Now, how does the food, prepared by digestion, reach the 
various tissues and organs throughout the body ? The 
substances to be absorbed must be diffusible, and the epithilial 
cells which line the mucous membrane and villi have the 
power to absorb the favourable material or oppose the ab- 
sorption of the unfavourable. The channels by which this 
diffusible material enters the system are the blood-vessels 
and lymph-vessels with which the villi are well supplied. 

I referred to the selective power of the epithilial ceils ; 
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there is probably a still greater selective power ra the lymphoid 
cells • and these act as filtering media. Harmful substances 
are kept out, oral least, retarded in their entrance and suitable 
substances received, by this agency. Through the blood- 
vessels pass the proteid matter, sugar, salts, and water; 
and through the lymph-vessels the greater part of the fats. 
The blood-vessels pass on their contents into the portal vein 
which reaches the liver ; and the chyle vessels pass on the 
fats into the thoracic duct, which in its turn opens into the 
venous system. 

What happens to this food-matter when it has been absorbed 
is not )^et well understood. We know that the liver converts 
some of the material brought to it into sugar, but what the 
changes are which take place from the point of absorption 
to the point where the food material is cast out again no exact 
knowledge exists. We get work and heat out of it, that we 
know, and this is brought about by chemical action. The 
food-matter is broken up ; some of it is used by the tissues 
as a source of energy, and for repair, and the rest is cast out 
as waste products. These waste products take the form of 
carbon di-oxide and urea ; but it all suggests that vital 
activity, so far as we can comprehend it, is a state of inter- 
change of the atoms and molecules of which both the living 
body-mass and the non-living food-mass are composed. 

It is on this account that the food question has to be ap- 
proached fiom the chemical side, and the unfamiliar titles 
ot proteid and carbo-hydrate can therefore hardly be avoided. 
But, as the popular mind has been fascinated of late by such 
mate physical and chemical problems as those connected 

T,! v x 6 exammation of Radium, it may be forgivable to 
°, Educational Union of the elements of which 

cular rbn ° ^ com P ose( E And the glimpses into mole- 

comDrehln Se ^ '1 °f CUrS in the one wiu hel P towards a better 
comprehension of the other, let us hope. 

it be brain^ 011 * clc ^ or di n gly> to think of living tissues, whether 
composed of’r,r ; T b °" e - aS ^stances (protoplasm) 
change of combing ° emtmts w ^ch are undergoing constant 
dements ", rdative These chemical 

as being four in n m ’" rous ’ anc * m ay be considered by us here 
g lour m number, namely, carbon, hydrogen, nitrogen, 
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and oxygen. There are traces of Zh 

such as sulphur, phosphorus and iron, butt™"* Z 
the principal ones. tne hrst four are 

it fsto^to L‘Zl Ca d rb0 / hydrate <deXtr0Se) is 

hydrogen and Vv ? °‘ S ‘ X a ‘° mS ° J carbon ’ twd ™ of 

Tk eombimition'is “tb^ 

and give off heat, it requires O from an outside source to 

is the” rtt mati ° n Wi * h “ S eIements . the result of which 
H O ,? \ m - 8 UP ,° f the molecule of dextrose into CO, and 

hL’t°th ?° mC aC a ” d Wa,er) ' That seems simple enough ; 
, it c langes you can ring on even three elements if there 

is an unlimited supply of each, is beyond calculation. 

. w • ’ tllerefor e, give you the approximate formula of a 
typical proteid and you will see how complicated organic 
chemistry may and does become. It is this: C., H,.. N 
S; these are chemically combined. The number of atoms 
in this molecule are so numerous that the interchanges which 
are possible between it and living protoplasm are past finding 
out. 

It is not to be wondered at that people quarrel over such a 
complicated question. And, accordingly, in the matter of 
food and dietetics it will be as well for us to proceed on the 
broadest lines. There are just a few points further to be 
elucidated before we can proceed to the question of the food 
itself. 

To have a complete mental picture, even in outline, of the 
process of digestion, a word ought to be said about the digestive 
juices. The glands that secrete these juices derive their 
supply from the blood which circulates within them ; matter 
is selected from this nutritive fluid, which enables the gland- 
cells to perform their functions. In the mouth, saliva is 
secreted by several large glands whose ducts open into the 
mouth-cavity. Now, the amount of this secretion is rather 
astonishing — If litre (2i pints), is secreted, on an a\erage, 
every twenty-four hours ; and 7 litres (12 pints) of gastric juice 
are secreted in the same period, i.e., one-tenth of the body 

- * 1 if hqq nfT- 


are secreted in tne same pnn/u, *.u., 

nearly all this fluid-secretion after it has per- 
formed its work of reducing and changing the food into a 

tl-mroinro q 


weight. But 


liquid mass, is 


K OI I cum mg —"--0—0 - 

itself absorbed again. There is, therefore, a 


764 


digestion and diet. 


tidal flow of fluid, from the blood as a source, into the digestive 
tube, and after it has been swelled in \ olume by the food 
elements, it returns whence it came, and entering the general 
circulation, is propelled once more by the heart to every organ 
and tissue of the body. 

fluid besides the blood 

the 


There is another slowly-moving 
however, which participates in the whole process, z.e., Vilc 
lymph, which has an extensive series of vessels of its own. 
If we trace, in imagination, both blood and lymph to their 
ultimate destination, we conceive them as bathing every 
tissue of the body with nutrient fluid. Whatever a particular 
tissue may want is there at its surface, or ought to be, readv 
to be given to it ; and, if the food supply is adequate and of 
the right quality, the chemical affinities and vital selections 
will do the rest. An organ like the brain probably requires 
a lot of fat ; an organ like a muscle, something similar to 
itself ; and the bones require lime-salts. 

No single food that we know, save perhaps the milk with 
which an animal feeds its young, contains all the elements 
of nutrition in approximately right proportions. The develop- 
ment of the human organism has become so complex com- 
pared with its surroundings, that there is no single food-stuff 
available in the world which will supply all that it needs. 

and th ^ Ue llas to obtained from many sources, 

and the tissues themselves allowed to do the selection. 

carbo-hvT7 h T 10n 0i nutrients ’ therefore, into proteids, 
the subject belt* ^ enables us to understand 

-S-Kxr 1 a 

bread P a ndiuUey Tnd so fol) “J? 1 ? ° f cho P sand steaks > 
of our bodies had • F ^ ^ individual tissues 

in terms orC H 7 SC1 °H U n thOUght would think of food 
complex chemical romr/ 1 . *• ’ and dle * r comb inations. Such 
in butcher’s meat the ^ 10n ^ as tbe proteids are represented 

•*. totm; de *eel° egg n’ mUk ' e ‘ C " the 

carrots, etc., on the veeetahi PGaS ’ nce ’ P otatoes and 

° f such substances as \hese ^ tb^ N ° W ’ in a diet com P osed 
that could be absorber! , ’ , j 6 amount °f proteid in each 

amount of proteid in beef th^ ^ greatly ' 0f the t0tal 

beef the whole of it would be absorbed 
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b^hl h c“e C Tr i0 ^ g ° s f ab r‘tS ^ “T’ ^ ^ 

20 per cent. ; m breaH oi „„ ^ . P er cent - > m rice, 

and carrots d ’ 21 P Cent> ; P otatoe s, 30 per cent • 

ana carrots, 39 per cent, not absorbed ’ 

the absorbability of different fA^Uo +i , 
a question of the greatest important XAvlThXol 
absorbed has to be dealt with in the body and cas on and 
lie excretory organs are called into requisition. 0nc “v 

But h IsT' f : th65e and S0 ° n get int ° the realm of disease" 
one ° e principles to be understood, that, though 
a particular food-stuff may contain a large amount of any 
e ement needed, it does not follow that that element will be 
absorbed, m toto, when presented as a diet. 

The carbo-hydrates, in general, are ' very completely 
absorbed ; sugar is especially so, and starch, like that contained 
in rice, has a high degree of absorbability. It is such starches 
as are contained in green vegetables which give the greatest 
difficulty to our digestive organs. 

Then fat, according as it is fluid or solid at ordinary tem- 
peratures, is more or less absorbable. Cream and butter 
are more absorbable than bacon or mutton, fat. 

But of all these articles of diet only a certain amount of 
each is required in the day. There is such a thing as over- 
feeding as well as under-feeding, and a standard of diet depends 
very much upon what a person has to do — a navvy requires 
more carbo-hydrates than a policeman. And, as to energy- 
production, fat represents more than twice as much as either 
proteids or carbo-hydrates. 

There is one thing about a mixed diet which it is useful to 
know, and that is, that a mixture promotes absorbability ; 
and this influence is greater on the absorbability of proteids 
than of the others. Bread and milk are better absorbed 
when taken together than when taken separately. And 
the same applies to a combination of milk and cheese. 

Although complete absorbability is not desirable a moderate 
residue being best— yet, when the non-absorbable matter is 
in great excess it costs a deal of muscular energy to get rid 
of it. This tells against an exclusively vegetable diet. 

(To be continued .) 


